Purpose: Enteral nutrition (EN) is effective, easy to provide, cheaper, and associated with fewer complications in comparison with parenteral nutrition in severe acute pancreatitis (SAP). However, the nasogastric (NG) route for enteral supplements still remains to be established, and most studies have used the nasojejunal (NJ) route. The purpose of this study was to compare early NJ with NG feeding in SAP.
A cute pancreatitis (AP) is a potentially lethal disease, especially in its severe form, which accounts for approximately 20% of cases in patients hospitalized with AP. 1 Mortality in severe disease varies from 10% to 25%. AP is a hypermetabolic state, and the catabolic response is similar to that seen in sepsis. 2 Hypermetabolism, with increase in resting energy expenditure, has been demonstrated in patients with AP, necessitating nutritional supplements along with other treatment. Various studies comparing enteral nutrition (EN) with parenteral nutrition (PN) have shown that enteral feeding is better than PN or equally effective, is cheaper, and has fewer complications. [3] [4] [5] [6] Also, increased gut permeability has been demonstrated in AP, may contribute to the severity of pancreatitis, and probably represents a significant factor in the development of late complications. 7 EN is important in restoring and, if provided early, probably preventing morphologic changes in the intestine. However, the ideal route for EN still remains to be established, and most studies have used the nasojejunal (NJ) route. The insertion of a nasogastric (NG) tube in patients with severe acute pancreatitis (SAP) is easier and a ward procedure and does not require endoscopy, as does the insertion of an NJ tube. Data on randomized NG and NJ feeding in SAP are scarce. 8 We are unaware of any studies that compare the two methods (NG vs NJ) in an Indian setting; therefore, we planned this study as a pilot study to show the equivalence of two methods. The results obtained from the pilot study will be used for planning a bigger study, which would have adequate power to establish the equivalence of two methods of EN in SAP.
PATIENTS AND METHODS
All consecutive patients with diagnoses of SAP admitted to the gastroenterology ward of the All India Institute of Medical Sciences in New Delhi were included in the study. The severity was defined according to the Atlanta criteria (ie, presence of organ failure and Acute Physiology and Chronic Health Evaluation score of Z8 or CT severity score Z7). Patients were excluded if there was a delay of more than 4 weeks between the onset of symptoms and presentation to the hospital, if they were already taking oral feeding at presentation, if there was acute exacerbation of chronic pancreatitis, or if they were After inclusion, detailed clinical evaluation was done. Refeeding was started in all the patients 48 hours after admission. The patients were randomly allocated to NG or NJ feeding by computer-generated random numbers. NJ and NG tubes were placed under endoscopic guidance by the nasal route. A commercially available single-port tube, 200 cm long (Devon, Bangalore, India), was placed in the third part of the duodenum. Peptamen (Nestle India Ltd, New Delhi, India), a commercially available semi-elemental enteral formula, was used. This was given as a slow infusion at a rate of 1 to 1.5 mL/min through the enteral tube in both groups. This was continued until day 7, when patients were given oral feedings and the tube was removed.
The study protocol had three study periods. During the initial 24 to 48 hours after patients were transferred to our hospital, their conditions were evaluated for the severity and fulfilment of inclusion criteria. During this period, all baseline investigations were done, including biochemistry studies, radiologic examinations of the chest and abdomen, and ultrasonography in all patients, and computed tomography whenever indicated. Also, baseline nutritional parameters were recorded, including anthropometric measurements: body mass index, mid upper arm circumference, triceps skinfold thickness, and serum prealbumin and albumin levels. In the second phase (48-72 hours after transfer of patients to our hospital), patients were given enteral tube feeding, with increase of the caloric intake from 250 Kcal to 1800 Kcal over a 7-day period. During this time, the patients' conditions were evaluated for recurrence of pain and tolerance of feeding, and biochemical parameters were repeated at least on alternate days until the completion of 7 days of the feeding schedule. At the end of this 7-day period, all nutritional parameters were repeated. In the third phase, patients were monitored from the completion of the study period until the endpoint of the study, which included discharge from the hospital, surgery, or death. During this period, patients were given oral feeding, and the enteral tube feeding was withdrawn depending on tolerance of the oral feeding. In this study it was not possible to mask the observer measuring the outcome; however, this would not have biased the outcome assessment in any way because the outcomes considered in our study were length of hospital stay and death, which are objective without any possibility of bias.
Along with nutritional support, standard medical treatment in form of antibiotics, fluid and electrolytes, and other support for organ failure was given to the patients as indicated.
RESULTS
During the study period from September 2002 to December 2003, a total of 108 patients with AP were admitted. Of these, 48 patients received a diagnosis of SAP, and 17 of them were excluded because of various exclusion criteria (4 patients died within 24 hours of admission to our hospital, 5 patients were in shock, 5 patients were already receiving oral feeding, and 3 patients were transferred to our hospital 4 weeks after the onset of disease). Thus, 31 patients fulfilled the inclusion criteria and were enrolled in the study. Table 1 shows the baseline characteristics of the patients included and randomized in the study. There was no statistically significant difference between any baseline characteristics in the two groups. Table 2 shows the comparison of the study parameters in the two groups. Only 1 patient each in the 2 groups had recurrence of pain, which was not associated with any significant rise in serum amylase or worsening of pancreatitis. Only 2 patients with NJ and one patient with NG feeding had surgery for infected necrosis. The other patients with infected necrosis were treated conservatively with antibiotics. Partial PN was necessary in only 4 and 6 patients in the NJ and NG groups, respectively. This was required during the early part of the feeding schedule only when calories supplement provided by the tube feedings were insufficient because of inability to tolerate enteral feeding. At the end of the first week of the feeding schedule, none of the patients needed PN because the tube feeding was sufficient to provide the desired calorie requirements. All patients achieved the goal of 1800 kcal within 7 days from the start of feeding. There was no significant difference in the final outcome (ie, discharge, surgery, or death; P = 0.76). Table 3 shows the effect of enteral tube feeding on the anthropometric parameters (body mass index, mid upper arm circumference, and triceps skin fold thickness). There was no statistical difference between the two groups with regard to these parameters at baseline and at the first, third, and fifth weeks. There was no improvement in the nutritional parameters in the two groups. Nearly all patients showed a decline in all the nutritional parameters studied. Similar results were also observed for the biochemical parameters (serum albumin and prealbumin) ( Table 4) .
The most common complication observed was diarrhea in 3 and 4 patients in the NJ and NG groups, respectively. Failure of tube placement occurred in 1 patient in the NJ group and none in the NG group. Tube displacement occurred in 1 patient each in the two groups. One patient in the NG group, with altered sensorium, pulled out the tube, requiring reinsertion 4 times, and 1 patient in the NJ group had tube displacement as confirmed by fluoroscopy, required repositioning. One patient in the NJ group also described sweating and palpitations immediately after the feedings, so the tube was removed on day 5; however, he was able to take oral feeding by this time. There were no serious complications forcing withdrawal of tube feeding in any group.
DISCUSSION
Several studies of AP have reported that the majority of patients (70% to 80%) have mild disease. [9] [10] [11] These patients usually can take an oral diet within 7 days and do not require any nutritional supplementation. However, 20% to 30% of patients with moderate to severe disease pose a challenge in critical care, requiring a multidisciplinary approach that includes therapeutic nutrition. In the present study, a higher proportion of patients (48 of 108; 44%) had severe pancreatitis than has been reported previously, probably because ours is a tertiary care referral center and thus referral bias may be the reason. The cause of the pancreatitis was gallstones or alcohol consumption in most of the patients, as has been reported in other studies. 12, 13 The present study was a prospective randomized controlled trial comparing the NJ and NG routes for early EN in SAP. Both NJ and NG feedings were well tolerated by our patients. NG feeding, like NJ feeding, did not lead to recurrence or worsening of pain. The feedings were started even in the presence of ileus (only 2 patients in the NJ group had ileus) in small volumes and slow infusion rates of 1 to 1.5 mL/min. This was well tolerated and led to resolution of the ileus. Only 1 patient in each group had pain during the course of feeding leading to withdrawal of the feedings without any evidence of exacerbation of pancreatitis, because there was no associated hyperamylasemia or clinical or radiologic evidence of worsening of disease.
Similar results have been shown in a study of NG feeding in 26 patients with SAP, 14 in which 22 patients (84.6%) tolerated feeding well and none had recurrence or exacerbation of pain when NG feeding was begun. The earlier study 15 from our department comparing oral feeding with NJ feeding observed refeeding pain in the oral feed group (26.6%) and no refeeding pain in the enteral refeeding group (NJ), probably because tube feeding is given as a slow infusion at a rate of 1 to 1.5 mL/min and as a bolus in the oral route. Also, the composition of the feedings in both groups, though isocaloric and isonitrogenic, was not similar in consistency. The other parameters compared in the present study, like the duration of hospital stay, rate of infection, and final outcome (death or need for surgery) were similar in both groups (NG vs NJ). In none of the patients was the death related to feeding, and most of the deaths occurred later in the course and were due to multiorgan failure. The need for partial PN was seen in approximately 25% of the patients during the course of the disease but was limited to the initial part when the calories given by the enteral feedings were inadequate as we slowly increased the calorie intake from 250 Kcal to 1800 Kcal over 7 days. However, other studies 13, 14 have reported a rapid increase in calorie intake to reach the target calories within 36 hours.
There was no significant difference in the nutritional parameters in the two groups at baseline and during the hospital stay. There was a decline in the nutritional parameters in both groups, as shown by anthropometric measurements and serum prealbumin levels at the end of the first week. This probably occurred because the calorie intake was grossly inadequate and was increased from 250 Kcal to 1800 Kcal over 7 days according to the calculated requirements. Because the serum albumin has a longer half-life it remained unchanged during the hospital stay. AP is associated with several metabolic changes similar to those seen in acute sepsis, which is characterized by hyperdynamic changes, hypermetabolism, and catabolism. The effects of increased metabolic demands are compounded by an inability to maintain adequate nutrition. It may be useful to assess the rapid increase of the calorie needs and try to provide them according to the requisite levels. However, we used this schedule on the basis of our previous experience. It may be useful to establish a feeding schedule that increases the calorie intake rapidly over 72 hours and to monitor the exacerbation of AP.
In the present study, we used a commercially available semielemental diet for refeeding. In our previous study, a polymeric hospital-based diet was used. However, other studies have reported that semielemental diets containing fat in the form of medium-chain triglycerides are better to minimize pancreatic stimulation. 4, 13 Also, it is easier to give comparable feedings using a standard commercially available formula in such studies.
We conclude that enteral feeds were tolerated well by both groups, suggesting that EN by NG is safe and can be used in patients with SAP. There were no major complications of feeding in the two groups. Diarrhea in some patients responded well to slower infusion rates and dilution of the feedings or the addition of probiotics. We suggest that early enteral feedings by the NG route should be provided to all patients with SAP in whom there is no contraindication, and they may be beneficial in terms of morbidity and mortality.
